Ligands for the peroxisomal proliferator-activated receptor gamma and the retinoid X receptor inhibit aromatase cytochrome P450 (CYP19) expression mediated by promoter II in human breast adipose.
Local estrogen biosynthesis in breast adipose tissue, catalyzed by P450 aromatase, contributes to the growth of breast carcinomas. Aromatase expression is regulated by a number of alternative promoters, and in normal adipose tissue it is primarily regulated via the distal promoter I.4. However, in breast adipose containing a tumor, aromatase expression is regulated by the proximal promoter II in response to tumor-derived factors. Previously we have shown that peroxisomal proliferator-activated receptor gamma (PPARgamma) ligands inhibit aromatase expression in normal breast adipose tissue mediated by promoter I.4. In the present study, we investigated the effects of the PPARgamma ligand troglitazone and the retinoid X receptor (RXR) ligand LG101305 on aromatase expression mediated by promoter II. In cultured human breast adipose stromal cells, troglitazone or LG101305 alone inhibited aromatase activity and expression stimulated by inducers of promoter II, in a concentration-dependent manner, and this inhibition was greater in the presence of both ligands. Reporter gene assays showed that troglitazone and LG101305 inhibit transcription from promoter II of the CYP19 gene. However, EMSAs showed that PPARgamma and RXRalpha do not bind to promoter II of the CYP19 gene, indicating that PPARgamma- and RXR-mediated inhibition of aromatase expression via promoter II occurs through an indirect mechanism of action. Because ligands for PPARgamma and RXR inhibit aromatase expression in healthy breast adipose (via promoter I.4), as well as expression induced by tumor-derived factors (via promoter II), such compounds could find utility in the treatment of estrogen-dependent breast cancers.